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SECTION 16670 : LIGHTNING PROTECTION SYSTEMS
PART 1 GENERAL
1.01  SECTION INCLUDES
A. Air terminals and interconnecting conductors.
B. Grounding and bonding for lightning protection.
1.02 RELATED SECTIONS (NOT USED)
1.03 REFERENCES

A. LPI-175 - Lightning Protection Installation Standard.

B. LPI-176 - Lightning Protection System Material and Components Standard.

C. LPI-177 - Inspection Guide for LPI Certified Systems.

D. NFPA 780 - Lightning Protection Code.

E. UL 70 — National Electrical Code.

F. UL 96 - Lightning Protection Components.

G. UL 96A - Installation Requirements for Lightning Protection Systems.

H. MIL-HDBK-419 Grounding, Bonding, and Shielding for Electronic Equipment and Facilities, Volume 1 and 2.

1.04 SYSTEM DESCRIPTION

A. Lightning Protection System: Conductor system protecting building, consisting of air terminals on roofs,
roof-mounted mechanical equipment, bonding of structure and other metal objects; grounding electrodes; and
interconnecting conductors.

B. Lightning Protection System : Overhead Ground Wire

1.05 SUBMITTALS

A. Submit under provisions of Section 01300.

B. Shop Drawings: Indicate layout of air terminals, grounding electrodes, and bonding connections to structure
and other metal objects. Include terminal, electrode, and conductor sizes, and connection and tarmination
details.

C. Product Data: Provide dimensions and materials of each component, and include indication of listing in
accordance with UL 96.

D. Manufacturer's Certificate: Certify that Products meet or exceed specified requirements.

E. Submit certificate of compliance from Underwriter's Laboratories indicating approval of lightning protection
systems.

F.  Submit qualification of installer per PART 1, Paragraph 1.08.

1.06 PROJECT CLOSEOUT SUBMITTALS

A. Section 01700 — Contract Closeout: Submittals for project closeout.

B. Record actual locations of air terminals, grounding electrodes, bonding connections, and routing of system
conductors in project record documents.

1.07 QUALITY ASSURANCE
A, Perform Work in accordance with NFPA 780.
B. Perform Work in accordance with UL 96A and provide Master Label.
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C. Perform Work in accordance with LPI-175.
D. Maintain one copy of each document on site.
1.08 QUALIFICATIONS
A. Manufacturer: Company specializing in lightning protection equipment with minimum three years documented
experience.
B. Installer: Authorized installer of manufacturer with minimum three years documented experience.
1.09 REGULATORY REQUIREMENTS
A. Product Listing: UL 96 and LPI-176.
110 FIELD MEASUREMENTS
A. Verify that field measurements are as indicated on shop drawings.
111  COORDINATION
A Coordinate work with roofing and exterior and interior finish installations.
PART 2PRODUCTS
2.01 COMPONENTS
A. Air Terminals: Copper, solid , with adhesive bases for single-ply roof installations.
B. Grounding Rods: Solid copper-clad steel 20 feet in length and not less than %-inch diameter rod.
C. Down Conductor: Not less than #2 AWG.
C. Earth Electrode System Conductors: Not less than #1/0 AWG bare Copper.
D. Connectors and Splicers: Bronze.
PART 3EXECUTION
3.01  INSTALLATION
A. Master Label service listed installer shall instali Lightning Protection System.
B. Connect conductors using exothermic welding process. Protect adjacent construction elements and finishes
from damage.
C. Bond exterior metal bodies on building to lightning protection system.
D. Where separate grounding systems are installed such system shall be bonded below grade to any other
independently installed exterior grounding system.
3.02 FIELD QUALITY CONTROL
A. Section 01400 - Quality Assurance: Field inspection, testing, and adjusting.
B. Upon completion of the installation, the contractor shall furnish the * Master Label issued by Underwriter

Laboratories, Inc.” for the system. Master Label service is available for complete Lightning Protection System
Installations that have been installed using only UL listed or labeled components in accordance with UL Master
Label Installation Requirements.

END OF SECTION
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SECTION 16721: FIRE DETECTION AND ALARM SYSTEMS

PART 1

1.01

A.

1.02

A

1.03

GENERAL

RELATED SPECIFICATION SECTIONS:
Section 01000 — GENERAL REQUIREMENTS

APPLICABLE PUBLICATIONS
The publications listed below form a part of this specification to the extent referenced. The publications
are referred to in the text by the basic designation only.
1. Factory Mutual System (FM) Publication
a) Approval Guide (Equipment, Materials, Services for Conservation of Property) 1989 with
Quarterly Supplements.
2. National Fire Protection Association (NFPA) Standards:
a) NFPA 70 National Electrical Code.
b) NFPA 72 National Fire Alarm Code.
¢) NFPASOA Installation of Air Conditioning and Ventilating System.
3. Underwriters Laboratories, Inc. (UL) Publications:
a) Fire Protection Equipment Directory (Jan 1989 with Quarterly Supplements).
b) UL 38 Manually Actuated Signaling Boxes for Use with Fire-Protective Signaling Systems
¢) UL 228 Door Closers-Holders, with or without Integral Smoke Detector.
d) UL 268 Smoke Detectors for Fire Protective Signaling Systems.
e) UL 268A Smoke Detectors for Duct Application
f) UL 464 Audible Signal Appliances.
g) UL 521 Heat Detectors for Fire Protective, Signaling Systems.
h) UL 864 Control Units for Fire-Protective Signaling Systems.
4. Unified Facility Criteria (UFC) 3-600-01, Design: Fire Protection Engineering for Facilities
5. Unified Facility Criteria (UFC) 4-021-01 Design and O&M: Mass Notification Systems

SUBMITTALS
Submit shop drawings showing all system components under provisions of Section 01300.

Submit manufacturer's data on all components used in the system under provisions of Section 01300.

The authority having jurisdiction and the alarm shop SOCES|CEOFA shall be notified prior to installation
or alteration of equipment or wiring. Complete information regarding the system or system alterations,
including specifications, type of system or service, shop drawings, input/output matrix, battery
calculations, and notification appliance circuit voltage drop calculations shall be submitted for aipproval.
Under no circumstances will installation begin prior to approval of SUBMITTALS.

D. Submit Qualification of Installer per PART 2, Paragraph 2.05.

1.2. SCOPE

A. A new intelligent reporting, microprocessor controlled fire detection system shall be installed in
accordance to the project specifications and drawings. Only an addressable fire alarm system shall be
accepted.

B. Basic Performance:

1. Alarm, trouble and supervisory signals from all intelligent reporting devices shall be encodec on NFPA
Style 6 (Class A) Signaling Line Circuits (SLC).

2. Initiation Device Circuits (IDC) shall be wired Class A as part of an addressable device connected by
the SLC Circuit.

3. Notification Appliance Circuits (NAC) shall be wired Class A as part of an addressable device
connected by the SLC Circuit.

4. On Style 6 (Class A) configurations a single ground fault or open circuit on the system Signaling Line
Circuit shall not cause system malfunction, loss of operating power or the ability to report an alarm.

5. Alarm signals arriving at the FACP shall not be lost following a primary power failure (or outags) until
the alarm signal is processed and recorded.

C. BASIC SYSTEM FUNCTIONAL OPERATION
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PART 2

2.01

A

2.02

2.03

2.04

2.056
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When a fire alarm condition is detected and reported by one of the system initiating devices, thz following

functions shall immediately occur:

1. The system alarm LED on the system display shali flash.

2. A local piezo electric signal in the control panel shall sound.

3. A backlit LCD display shall indicate all information associated with the fire alarm condition, ir cluding

the type of alarm point and its location within the protected premises.

4. Printing and history storage equipment shall log the information associated each new fire alarm control

panel condition, along with time and date of occurrence.

5. All system output programs assigned via control by event interlock programming to be activeted by the
particular point in alarm shall be executed, and the associated system outputs (notificaticn
appliances and/or relays) shall be activated.

Operation

Activation of any automatic fire detection device or manual station shall result in the continuous: coeration
of all fire audio/visual devices in the building, shutdown of air-handling units below 2000CFM, &and
activation of the radio transceiver for transmission of a radio signal to central monitor location. The fire
alarm system shall be wired and all associated conduits shall be Class A in accordance with 6.4.2.2.2. All
suppression system shall activate a separate zone on the transceiver for off normal conditions and water
flow. Flow switches and tamper shall not be on the same zone. Any alarm or trouble condition silenced at
the panel shall not remove that condition from the radio transceiver inputs.

MATERIALS AND EQUIPMENT

General Requirements

Materials and equipment shall be new standard products of the manufacturer's latest design, and suitable
to perform the function intended. Components of two or more models will not be combined to form a
single control unit. This equipment will have been in use for the two years preceding the contract bid and
be in service for five years after the install date. Where two or more pieces of equipment must perform
the same functions, the same manufacturer shall produce this equipment. The name of the manufacturer
shall appear on all major components. Locks for all cabinets shall be keyed the same as the Monaco
Radio Transceiver. (CORE NUMBER C415A). Fire alarm zones shall be laid out by device tyge such as:
attic heat detectors, pull stations, ceiling mounted heat detectors, flow switches, tampers, and Juct
detectors. Zones shall not be laid out geographically such as by sections of the facility with all devices in
that section mixed in a single zone. There shall only be one central fire alarm panel located in any facility.
Heat detectors shall be removed from facilities when a fire sprinkler system is installed.

Quality Requirements

All materials and equipment shall conform to the requirements of the UL, or the FMS for fire-alarm
systems of the type indicated. The Contractor shall submit proof that the items furnished under this
specification conform to these requirements. The UL label or seal, or listing in the UL Fire Prozection
Equipment Directory will be accepted as evidence that the items conform to UL requirements. The FMS
label or seal, or listing in the Factory Mutual Approval Guide will be accepted as sufficient evidznce that
the items conform to the FMS requirements.

Shop Drawing and Installer Qualifications

Within 30 days after receipt of notice to proceed and prior to starting installation, the Contractcr shall
submit to the Contracting Officer for approva! a complete set of shop drawings to include all material and
equipment proposed for installation sealed by a qualified engineer NICET Level 4, Florida State Certified
Alarm System Contractor | or Fire Protection Engineer . Include manufacturer's name(s), model
numbers, ratings, power requirements, equipment  layout, device arrangement, complete wiring point to
point diagrams, and conduit layouts. Show annunciator layout, configurations, and terminations.

Spare-Parts Data

After submittal of the list of equipment, and no later than 2 months prior to contract scheduled completion,
the Contractor shall furnish two copies of spare parts data for each different item of equipment listed. The
data shall include a complete list of parts and supplies; a list of parts and supplies that are eitrer normally
furnished at no extra cost with the purchase of the equipment or specified below to be furnished as part of
the contract and a list of additional items recommended by the manufacturer to assure efficient operation
for a period of 120 days at the particular installation.

Qualifications of Installer
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A. System Installer: Installation personnel shall be qualified or shall be supervised by persons who are
qualified in the installation, inspection, and testing of fire alarm systems. Evidence of qualifications or
certification shall be provided when requested by the authority having jurisdiction. Qualified personnel
shall include, but not be limited to, one or more of the following:

1. Personnel who are factory trained and certified for fire alarm system installation of the spe-ific type
and brand of system being installed

2. Personnel who are certified by a nationally recognized fire alarm certification organization acceptable
to the authority having jurisdiction

3. Personnel who are registered, licensed, or certified by a state or local authority.

The Contracting Officer shall reject any proposed installer who cannot show evidence of such

qualifications.

PART 3 EXECUTIONS

3.01 PRE CONSTRUCTION TEST
A. Prior to staring any work on existing systems the contractor shall schedule through the contracting office
a fire alarm system pre-test to establish the baseline for the alarm system. Failure to conduct this test will
hold the contractor solely responsible for all discrepancies during finial inspection.

3.02 INSTALLATION AND WIRING

A. System components shall be securely fastened to their supports independently of the wiring. The control
unit shall be installed in a room directly accessible from the building exterior. Runs of conduit, tubing, wire and
cable shall be straight, neatly arranged, properly supported, painted red and parallel or perpendicula- to walls
and partitions. Installation of wiring shall conform to NFPA 70. NOTE: 300.11 Wiring located within the cavity of a
non-fire-rated floor—ceiling or roof—ceiling assembly shall not be secured to, or supported by, the ceiling
assembly, including the ceiling support wires. An independent means of secure support shall be provicec and
shall be permitted to be attached to the assembly. All wiring shall be installed in conduit. The sum of the cross-
sectional areas of individual conductors shall not exceed 40 percent of the interior cross-sectional aree of the
conduit. All wiring for the system shall be solid wires. Stranded wire is not acceptable. Wiring for audible visual
circuits shall be color-coded red for positive and black for negative. Cable must be separated from any open
conductors of Power, or Class 1 circuits, and shall not be placed in any conduit, junction box or raceway
containing these conductors, as per NEC Article 760-29. Conduits shall not enter the Fire Alarm Control Panel, or
any other remotely mounted Control Panel equipment or back boxes, except where conduit entry is spzcified by
the FACP manufacturer. Conduit shall be % inch minimum. Wiring shall be in accordance with local, state and
national codes (e.g., NEC Article 760) and as recommended by the manufacturer of the fire alarm system.
Number and size of conductors shall be as recommended by the fire alarm system manufacturer, but not less
than 18 AWG for Initiating Device Circuits and signaling Line Circuits, and 14 AWG for Notification Appliance
circuits. The Fire Alarm Control Panel shall be connected to a separate dedicated branch circuit, maximum 20
amperes. This circuit shall be labeled at the Main Power Distribution Panel as Fire Alarm. Fire Alarm Control
Panel primary power wiring shall be 12 AWG. The contro! panel cabinet shall be grounded. All wire and cable
shall be listed and/or approved by recognized testing agency for use with a protective signaling system. Wiring
used for the multiplex communication circuit (SLC) shall be twisted and unshielded and support a minimum wiring
distance of 12,500 feet. The design of the system shall permit use of IDC and NAC wiring in the same conduit
with the SL.C communication circuit. All field wiring shall be electrically supervised for open circuit and ground
fault. Wiring for audible visual circuits shall be color-coded red for positive and black for negative. All junction
boxes and their covers will be painted red. Existing wiring in facilities being renovated shall not be reused and
must be removed.

B. Twist-on connectors (wire nuts) shall not be used. Connections shall be permitted to be made using a
set-screw, pressure-type conductor connector, provided a means is used to prevent the set screw from
bearing directly on the conductor.

C. Fire alarm circuits shall be identified by the use of red covers or doors. The words “fire alarm circuit” shall
be clearly marked on all terminal and junction locations to prevent unintentional interference.

D. All circuits shall be installed CLASS A, wiring and conduit shall comply with 6.4.2.2.2.

E. All modules shall have their address clearly and permanently labeled on the outside of the
devices.
All address modules shall be integrated with the device.
Fire circuits shall not be run in the same raceway, cable or conduit as high voltage circuits (12(vac)
Fire alarm circuits derived from the fire alarm panel shall not be terminated on the same device with
120VAC power unless it is a relay designed for the use.

ToOm

3.03 AUDIBLE AND VISUAL ALARM DEVICES.
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A. Audible and Visual devices shall be furnished to indicate an alarm throughout the building. Devices shall
be ceiling mounted unless waived in writing by the AHJ when waived wall mounted dives shall comply
3.03 D. All devices shall be supervised and operate on low voltage D.C. furnished by the cont-ol panel.
All audible devices shall meet U 464 requirements.

B. Where audible appliances are installed to provide signals for sleeping areas, they shall have a scund
level of at least 15 dB above the average ambient sound level or 5 dB above the maximum sound level
having a duration of at least 60 seconds or a sound level of at least 75 dBA, whichever is greazer,
measured at the pillow level in the area required to be served by the system using the A-weigt ted scale
(dBA).

C. If any barrier, such as a door, curtain, or retractable partition, is located between the notification appliance
and the pillow, the sound pressure level shall be measured with the barrier placed between the: appliance
and the pillow.

D. If ceiling heights allows, and unless otherwise permitted all-mounted appliances shall have their tops
above the finished floors at heights of not less than 2290 mm (90 in.) and below the finished ceilings at
distances of not less than 150 mm (6 in.).

E. Ceiling-mounted or recessed appliances shall be permitted.

Lights used for fire alarm signaling only or to signal the intent for complete evacuation shall be clear or
nominal white and shall not exceed 1000 cd (effective intensity).

F. Lights used to signal occupants to seek information or instructions shall be clear, nominal whitz, or other
color as required by the emergency plan and the authority having jurisdiction for the area or building.

G. Devices shall not be mixed.

H. Audible alarm notification appliances installed in elevator cars shall be permitted to use the audibility
criteria for private mode appliances detailed in NFPA72 Ch7.4.3.1.

If approved by the authority having jurisdiction, audible alarm notification appliances installed i1 restrooms
shall be permitted to use the audibility criteria for private mode appliances detailed in NFPA Ch 7.4.3.1.

. Any system installed where the audible devices are used for fire evacuation shall comp'y with all
the requirements of 3.03 A-K and shall be tested for system integrity as a fire alarm system.

J. Monitoring Integrity of Emergency Voice/Alarm Communications Systems.

Speaker Amplifier and Tone-Generating Equipment. If speakers are used to produce audible fire alarm
signals, the required trouble signal for NFPA Ch 4.4.7.2.1.1 through 4.4.7.2.1.3 shall be in accardance
with 4.4.3.5.

When primary power is available, failure of any audio amplifier shall result in a trouble signal.

When an alarm is present and primary power is not available {i.e., system is operating from the
secondary power source), failure of any audio amplifier shall result in a trouble signal.

K. All ceiling mounted devices shall be securely mounted in an approved box attached to the ceiling grid
using a T bar and the ceiling tile shall have clips installed to prevent movement of tiles.

3.04 MNS MASS NOTIFICATION SYSTEMS
A. Mass notification systems that are integrated with the building fire alarm system shall be consider a
component of the fire alarm system and therefore shall meet all regiments of “Installed Fire Alarm

Systems” subject to the AHJ and inspected as life safety equipment.

B. All power extenders, amplifiers, and control cabinets shall be protected in accordance with NFI?A Ch3.09

D.

C. Allaudio circuits shall be install in accordance with NPFA CH 3.03 A-K

D.. Provide amber-colored strobes marked with the word “ALERT” to alert the hearing impaired.
Provide these strobes in addition to existing clear strobes provided for the building fire alarm
system.

» Amber strobes activated in conjunction with the delivery of a pre-recorded voice message shall operate
continuously until message termination. Amber strobes activated in conjunction with the delivery of a
live voice message shall operate during the message and for not less than 15 seconds aftar the
message ends.

+ Clear/white strobes activated by the fire alarm system shall not operate during those periods when the
amber strobes are in operation, but otherwise shall operate continuously until the fire alarrn system is
reset.

E.. Interface with the FACP to override fire alarm audible and visual notification appliances.
The FACP shall provide supervised circuit integrity of interconnecting wiring between the
MNS and FACP.

F. MNS shall temporarily override fire alarm audible messages and visual signals, and
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provide intelligible voice commands during simultaneous fire and terrorist events. All other
features of the fire system, including the transmission of signals to the fire department,

shall function properly. MNS messages shall take priority and continue to override fire alarm
audible messages until the MNS message is either manually or automatically ended. If not
manually ended, the MNS message will automatically end after 10 minutes.

G. Provide a supervisory signal if the MNS is used to override fire alarm audible messages and

visible

signals during simultaneous fire and terrorist events. The supervisory signal shall be at the FACP and any remote
fire alarm annunciators, and be transmitted to the fire department. The visual annunciation of the sepa-ate
supervisory signal shall be distinctly labeled or otherwise clearly identified.

H. The MNS shall not be used for PA or back ground music .
I. An LOC shall be provided so that the travel distance to the nearest LOC will not be in excess of 61 m (200

ft) measured horizontally on the same fioor.

J. 8 pre-recorded messages shall be supplied and operational before a final inspection. These massages

shall be in the order listed below.

Priorit
y

Type

*Pre-tone

**Voice

Message Script (tones and messages repeat a
minimum of three times)

1

Bomb Threat

Continuous

Male

May | have your attention please! A bomb threat has
been reported in or around the building. Please follow the
pre-plan and await further instructions.

Intruder

Continuous

Male

May | have your attention please! An intruder/hostile
person has been sighted within or around the btilding.
Please follow the pre-plan and await further instructions.

Alternate Exit

Continuous

Male

May | have your attention please! Please evacuate the
building — using the designated alternate exits.

Fire

Code 3

Male

May | have your attention please! A fire emergency has
been reported in the building. While this is being verified,
please leave by the nearest exit and report to ycur
designated assembly area.

Shelter In
Place

Continuous

Male

May | have your attention please! Please shelter in place,
and await further instructions.

Weather

none

Male

May | have your attention please! The National \Veather
Service has issued a severe weather warning for our area.

All Clear

none

Male

May | have your attention please! The building emsrgency
has ended. An all clear has been given. Please resume
normal activities

Test

none

Male

May | have your attention please! This is a test ¢f the
mass notification system, this is only a test.

K. AC fail on the MNS system (any component) shall generate a separate trouble to the BTX_M and transmit
to the fire department.
L. No penetration will be made at the top of any control cabinet.

3.06

MANUAL FIRE-ALARM STATIONS

A. Manual fire-alarm stations shall conform to the applicable requirements of UL 38. Manual stations shall
be connected into alarm initiating circuits. Stations shall be installed on semiflush mounted outlet boxes.
Stations shall be double action type Stations shall be finished in red, with raised letter operating
instructions of contrasting color. Stations requiring the breaking of glass or plastic panels or glass rods for
operation are not acceptable. The use of a common screwdriver shall be required to reset the station.
Gravity or mercury switches are not acceptable. Switches and contacts shall be rated for the voltage and
current upon which they shall operate. Stations shall have a separate screw terminal or lead for sach
conductor unless a nut plate is provided to accommodate both conductors in a loop. The loop shall not be
continuous at the connection. Surface mounted boxes shall be painted the same color as the “ire: alarm
manual stations.

B. The operable part of each manual fire alarm box shall be not less than 1.1 m (3% ft) and not mora than
37 m (4= ft) above floor level.

Manual fire alarm boxes shall be installed so that they are conspicuous, unobstructed, and accessible.

Manual fire alarm boxes shall be located within 1.5 m (5 ft) of the exit doorway opening at each exit on
each floor.
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Manual fire alarm boxes shall be mounted on both sides of grouped openings over 12.2m (40 ‘1) in width,
and within 1.5 m (5 ft) of each side of the opening.

Additional manual fire alarm boxes shall be provided so that the travel distance to the nearest fire: alarm
box will not be in excess of 61 m (200 ft) measured horizontally on the same floor.

FIRE-DETECTING EQUIPMENT

Fire detecting equipment shall conform to NFPA 72 and shall be of the following types, as indicated on
the drawings and as approved by the AHJ. Detector circuit design shall be suitable for the typ:2s and
numbers of detectors, as approved, and shall limit detector circuit current not to exceed ratings: of the
detectors and associated relays. Smoke detectors shall not be installed or have protective cover
removed until after the construction cleanup of all trades is complete and final. Furthermore, during
renovation projects, existing detectors shall be removed and reinstalled or covered during construction.

Location: Detecting equipment shall be installed as shown on the drawings. Should a conflict dccur
between the drawings and the NFPA codes, the NFPA codes shall take precedence. Fire alarm
components will not be installed on building exteriors unless expressly required by NFPA codes and then
must be weather proof. Pull stations shall have removable plastic covers and be sealed around their
mounting surface. Heat detectors shall be placed to provide total (complete) coverage as required in
NFPA 72.

Photoelectric Type Smoke Detectors: Ceiling smoke detectors, which operate on the light scattering or
the light obstruction principle, shall be furnished. In sleeping rooms, ceiling mounted smoke ditectors
shall be powered by DC circuits from the FACP, sound an audible alarm within the room and if removed
from mount or disconnected, send a trouble signal to the fire alarm panel to be transmitted to t1e fire
department. AC powered detectors shall not be installed. Where combination heat smoke detectors are
installed in sleeping areas, the smoke detector will operate as indicated above and the heat detector side
shall announce a general alarm throughout the facility and transmit and alarm signal to the fire
department. Smoke detectors shall not be mounted in the direct path of airflow from ceiling or wall-
mounted diffusers.

Duct-Mounted Smoke Detectors: Duct-mounted photoelectric smoke detectors shall be furnished and
installed in accordance with NFPA 72 and NFPA 90A. Sampling tubes of sufficient length shall be
provided so that the sampling tube can be cut to exact length at the installation site to match duct width at
the installed location and must be secured to the duct on both sides. A remote key/reset/test switch shall
be furnished for duct detectors that are at a location that is not easily accessible for testing the installed
duct detector. The detector housing shall be equipped with a transparent viewing port which shaill permit
viewing of detector head Alarm/Power-On indicator -at viewing angles up to 80 degrees off normal and
inspection of cleanliness conditions inside the detector head mounting chamber. The detector shall be
the plug-in type in which the detector base contains terminals for making all wiring connections. The
detector indicator shall blink intermittently during standby conditions and shall glow red during alarm
conditions. All LED's to indicate the operating and alarm condition and test and reset buttons or test part
shall be visible, and accessible, with the unit installed and the cover in place. Detector operatiag voltage
will be supplied from the DC circuits of the fire alarm panel.

1. Air Handler Units (AHU) with a capacity below 2000CFM shall not have duct smoke detectors
installed. The AHU will be shutdown by the fire alarm panel on general alarm. AHU’s with a capacity
between 2000 - 15,000 CFM shall have one duct detector installed in the supply air duct. AHU's with
a capacity greater than 15,000 CFM will have two duct detectors installed, one in the supply air duct
and one in the return air duct. Duct smoke detectors (2000 and larger) will shut down their respective
AHU'’s upon alarm and initiate a supervisory at the fire alarm panel.

Fixed-Temperature Heat Detectors: Only Fixed temperature heat detectors shali be installed. The UL
521 test rating shall be 135 degrees F. or as shown. Heat detectors installed in attics and mechanical
rooms shall be rated at 194 degrees F only. Heat detectors installed in exterior applications s.uch as
open storage units shall be all weather detectors, 302AW194.

3.07 SYSTEM COMPONENTS ADDRESSABLE
DEVICES
A. Addressable Devices General
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1. Addressable devices shall use simple to install and maintain decade, decimal address switches. Devices
shall be capable of being set to an address in a range of 001 to 159.

2. Addressable devices, which use a binary coded address setting method, such as a DIP switch,

are not an allowable substitute.

3. Detectors shall be intelligent (analog) and addressable, and shall connect with two wires to the fire alarm
control panel Signaling Line Circuits.

4. Addressable smoke and thermal detectors shall provide dual alarm and power/polling LEDs. Boh ILEDs
shall flash green under normal conditions, indicating that the detector is operational and in regular
communication with the control panel, and both LEDs shall be placed into steady red illumination Ly the
control panel, indicating that an alarm condition has been detected. If required, the LED flash shall have the
ability to be removed from the system program. An output connection shail also be provided in the base to
connect an external remote alarm LED.

5. The fire alarm control panel shall provide detector sensitivity adjustment through field programming of the
system. The panel on a time of day basis shall automatically adjust sensitivity.

6. Using software in the FACP, detectors shall automatically compensate for dust accumulation and other
slow environmental changes that may affect their performance. The detectors shall be listed by UL as
meeting the calibrated sensitivity test requirements of NFPA Standard 72, Chapter 7.

7. The detectors shall be ceiling mount and shall include a separate twist lock base with tamper proof feature.
Bases shall include a sounder base with a built-in (local) sounder rated at 85 DBA minimum, a relay base and
an isolator base designed for Style 6 applications.

8. The detectors shall provide a test means whereby they will simulate an alarm condition and report that
condition to the control panel. Such a test may be initiated at the detector itself (by activating a ma;jnatic
switch) or initiated remotely on command from the control panel.

9. Detectors shall also store an internal identifying type code that the control panel shall use to identify the
type of device (ION, PHOTO, THERMAL).

10. Detectors will operate in an analog fashion, where the detector simply measures its designed environment
variable and transmits an analog value to the FACP based on real-time measured values. The FACP
software, not the detector, shall make the alarm/normal decision, thereby allowing the

sensitivity of each detector to be set in the FACP program and allowing the system operator to view the
current analog value of each detector.

11. Addressable devices shall store an internal identifying code that the control panel shall use to iientify the
type of device.

12. A magnetic test switch shall be provided to test detectors and modules. Detectors shall report an
indication of an analog value reaching 100% of the alarm threshold.

13. Addressable modules shall mount in a 4inch square (101.6 mm square), 21/ 8 inch (54 mm) deep
electrical box. An optional surface mount Lexan enclosure shall be available.

B. Addressable Manual Fire Alarm Box (manual station)

1. Addressable manual fire alarm boxes shall, on command from the control panel, send data to the panel
representing the state of the manual switch and the addressable communication module status. They shall
use a key operated test reset lock, and shall be designed so that after actual emergency operation, they
cannot be restored to normal use except by the use of a key.

2. All operated stations shall have a positive, visual indication of operation and utilize a key type reset.

3. Manual fire alarm boxes shall be constructed of Lexan with clearly visible operating instructions provided
on the cover. The word FIRE shall appear on the front of the stations in raised letters, 1.75 inches ‘44 mm) or
larger.

C. Intelligent Photoelectric Smoke Detector

1. The detectors shall use the photoelectric (light scattering) principal to send data to the panel representing
the analog level of smoke density.

D. Intelligent Laser Photo Smoke Detector

1. The intelligent laser photo smoke detector shall be a spot type detector that incorporates an extremely
bright laser diode and an integral lens that focuses the light beam to a very small volume near a rezeiving
photo sensor. The scattering of smoke particles shall activate the photo sensor.

2. The laser detector shall have conductive plastic so that dust accumulation is reduced significant y.

3. The intelligent laser photo detector shall have nine sensitivity levels and be sensitive to a minimum
obscuration of 0.03 percent per foot.

4. The laser detector shall not require expensive conduit, special fittings or PVC pipe.

5. The intelligent laser photo detector shall support standard, relay, isolator and sounder detector bases.
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6. The laser photo detector shall not require other cleaning requirements than those listed in NFPA, 72.
Replacement, refurbishment or specialized cleaning of the detector head shall not be required.

7. The laser photo detector shall include two bicolor LEDs that flash green in normal operation and turn on
steady red in alarm.

E. Intelligent lonization Smoke Detector

1. The detectors shall use the dual chamber ionization principal to measure products of combustio and shall,
on command from the control panel, send data to the panel representing the analog level of products of
combustion.

F. Intelligent Multi Criteria Acclimating Detector

1. The intelligent multi criteria Acclimate detector shall be an addressable device that is designed to ronitor a
minimum of photoelectric and thermal technologies in a single sensing device. The design shall include the
ability to adapt to its environment by utilizing a built-in microprocessor to

determine it's environment and choose the appropriate sensing settings. The detector design shall allow a
wide sensitivity window, no less than 1 to 4% per foot obscuration. This detector shall utilize advarced
electronics that react to slow smoldering fires and thermal properties all within a single

sensing device.

2. The microprocessor design shall be capable of selecting the appropriate sensitivity levels based on the
environment type it is in (office, manufacturing, kitchen etc.) and then have the ability to automatically change
the setting as the environment changes (as walls are moved or as

the occupancy changes).

3. The intelligent multi criteria detection device shall include the ability to combine the signal of the thermal
sensor with the signal of the photoelectric signal in an effort to react hastily in the event of a fire sit.ation. It
shall also include the inherent ability to distinguish between a fire condition and a

false alarm condition by examining the characteristics of the thermal and smoke sensing chambers and
comparing them to a database of actual fire and deceptive phenomena.

G. Intelligent Thermal Detectors

1. Thermal detectors shall be intelligent addressable devices rated at 135 degrees Fahrenheit (58 Jegrees
Celsius) and have a rate of rise element rated at 15 degrees F (9.4 degrees C) per minute. It shall connect via
two wires to the fire alarm control panel signaling line circuit.

H. Intelligent Duct Smoke Detector

1. The smoke detector housing shall accommodate either an intelligent ionization detector or an intelligent
photoelectric detector, of that provides continuous analog monitoring and alarm verification from the panel.
2. When sufficient smoke is sensed, an alarm signal is initiated at the FACP, and appropriate action taken to
change over air handling systems to help prevent the rapid distribution of toxic smoke and fire gases
throughout the areas served by the duct system.

3. Air Handler Units (AHU) with a capacity below 2000CFM shall not have duct smoke detectors nstalled.
The AHU will be shut down by the fire alarm panel on general alarm. AHU’s with a capacity between 2000 -
15,000 CFM shall have one duct detector installed in the supply air duct. AHU's with a capacity grzater than
15,000 CFM will have two duct detectors installed, one in the supply air duct and one in the return air duct.
Duct smoke detectors (2000 and larger) will shut down their respective AHU’s upon alarm and initiate a
supervisory at the fire alarm panel.

|. Hostile Area

Smoke Detector

1. The detector shall be designed to provide early warning smoke detection in environments where traditional
smoke detectors are not practical.

2. The detector shall have a filter system to remove particles down to 25 microns.

3. This filter system shall remove unwanted airborne particles and water mist. This shall allow the detector to
operate in environments where traditional smoke detectors would have nuisance alarms.

4. The filter system shall consist of 2 filters one of which is field replaceable.

5. The filter system shall have an intake fan to draw air and smoke through the filters into the sensing
chamber.

8. The filter system shall be supervised so that if the filter is clogged or the fan fails the control panel reports
trouble.

7. The filter system shall be powered from 24 VDC separate from the SLC communications.
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8. The detector shall utilize a photoelectric sensing chamber.
J. Water-flow Indicator:

1. Water-flow Switches shall be an integral, mechanical, non-coded, non-accumulative retard type.

2. Water-flow Switches shall have an alarm transmission delay time which is conveniently adjustatle from 0 to
60 seconds. Initial settings shall be 3045 seconds.

3. All water-flow switches shall come from a single manufacturer and series.

4. Water-flow switches shall be provided and connected under this section but installed by the mechanical
contractor.

5. Where possible, locate water-flow switches a minimum of one (1) foot from a fitting which changes the
direction of the flow and a minimum of three (3) feet from a valve.

6. Water flow indicator shall be wired to an addressable monitoring module

K. Sprinkier and Standpipe Valve Supervisory Switches:

1. Each sprinkler system water supply control valve riser, zone control valve, and standpipe system riser
control valve shall be equipped with a supervisory switch. Standpipe hose valves, and test and drain valves
shall not be equipped with supervisory switches.

2. PIV (post indicator valve) or main gate valves shall be secured with a chain and lock.

3. Valve supervisory switches shall be provided and connected as separate addressable points to “he fire
alarm system.

L. Addressable Dry Contact Monitor Module

1. Addressable monitor modules shall be provided to connect one supervised IDC zone of conventional alarm
initiating devices (any N.O. dry contact device) to one of the fire alarm control panel SLCs.

2. The IDC zone shall be suitable for Class A operation. An LED shall be provided that shall flash uncler
normal conditions, indicating that the monitor module is operational and in regular communication with the
control panel.

3. For difficult to reach areas, the monitor module shall be available in a miniature package and shall be no
larger than 23/4 inch (70 mm) x 11/4 inch (31.7 mm) x 1/2 inch (12.7 mm). This version need not ir clude Style
D oran LED.

M. Two Wire Detector Monitor Module

1. Addressable monitor modules shall be provided to connect one supervised IDC zone of conventional 2wire
smoke detectors or alarm initiating devices (any N.O. dry contact device). 2. The IDC zone may be wired for
Class A operation. An LED shall be provided that shall flash under normal conditions, indicating that the
monitor module is operational and in regular communication with the control panel.

N. Addressable Control Module

1. Addressable control modules shall be provided to supervise and control the operation of one conventional
NACs of compatible, 24 VDC powered, polarized audio/visual notification appliances.

2. The control module NAC may be wired for Class A signal operation.

3. Audio/visual power shall be provided by a separate supervised power circuit from the main fire elarm
control panel or from a supervised UL listed remote power supply.

4. The control module shall be suitable for pilot duty applications and rated for a minimum of 0.6 arnps at 30
VDC.

O. Addressable Relay Module

1. Addressable Relay Modules shall be available for HYAC control and other building functions. The relay
shall be form C and rated for a minimum of 2.0 Amps resistive or 1.0 Amps inductive. The relay co | shall be
magnetically latched to reduce wiring connection requirements, and to same time on the same pair of wires.
H.

3.08 SUPPRESSION SYSTEMS
A. Control Valve Supervisory Signal-Initiating Device.
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Two separate and distinct signals shall be initiated: one indicating movement of the valve from

its normal position (off-normal) and the other indicating restoration of the valve to its normal pcsition.
The off-normal signal shall be initiated during the first two revolutions of the wheel or during or e-

fifth of the travel distance of the valve control apparatus from its normal position.

The off-normal signal shall not be restored at any valve position except normal.

Initiating device for supervising the position of a control valve shall not interfere with the

operations of the valve, obstruct the view of its indicator, or prevent access for valve maintenance.
Control valve supervisor signals shall be sent to the fire station as a separate supervisor signal via the
BT_X M transceiver.

Fire pumps are required to be monitored. Individual supervisory signals shall be provided for tr e following
conditions:

1. Fire pump running

2. Fire pump loss of power in any phase

3. Fire pump phase reversal

Activation of a fire pump supervisory signal shall initiate a supervisory alarm at the system control panel
and at the remote annunciators. Each set of contacts in the fire pump controller shall have a distinct
address. All fire pump supervisory signals shall be transmitted to Fire Department VIA the BTX-M radio
as a supervisory signal.

Kitchen hood suppression system shall not be installed in a manner that a loss of power would generate
an alarm however; a trouble single would be required.

RELEASING SYSTEMS: Testing personnel shall be qualified and experienced in the specific
arrangement and operation of a suppression system(s) and a releasing function(s) and shall b= cognizant
of the hazards associated with inadvertent system discharge.

Testing shall include verification that the releasing circuits and components energized or actusted by the
fire alarm system are electrically supervised and operate as intended on alarm.

A complete system discharge including releasing of suppression agent activated from the overhead riser
shall be required on all new systems and any system that is modified in any way.

Suppression systems and releasing components shall be returned to their functional operating condition
upon completion of system testing.

Water gongs shall not be required.

3.08 ACCESS CONTROL
A. Any device or system intended to actuate the locking or unlocking of exits shall be connected to the fire

3.10

alarm system serving the protected premises.

All exits connected in accordance with NFPA 72 ch 6.16.7.1 shall unlock upon receipt of any fie alarm
signal by means of the fire alarm system serving the protected premises.

Exception: Where otherwise required or permitted by the authority having jurisdiction or other ccdes.

For all exits connected in accordance with NFPA 72 ch 6.16.7.1 and where batteries are used in
accordance with NFPA 72 ch 4.4.1.5.1(1) as the secondary power supply, the batteries shall nat be
utilized to maintain these doors in the locked condition unless the fire alarm control unit is arranged with
circuitry and sufficient secondary power to ensure the exits will unlock within 10 minutes of loss of primary
power.

Locks powered by independent power supplies dedicated to lock power and access control functions and
which unlock upon loss of power shall not be required to comply with 6.16.7.3.

If exit doors are unlocked by the fire alarm system, the unlocking function shall occur prior to o-
concurrent with activation of any public-mode notification appliances in the area(s) served by the normally
locked exits.

All doors that are required to be unlocked by the fire alarm system in accordance with NFPA 72 ch
6.16.7.1 through 6.16.7.5 shall remain unlocked until the fire alarm condition is manually reset.

CONTROL UNIT

Control unit (Fire alarm panel) shall be addressable and be fully field programmable from the internal
keyboard unless waived by the AHJ in writing. This shall include the addition of points, modification of
points, and deletions. ALL system software required to perform uploads/downloads by base
maintenance personne] shall be supplied. This includes the program for the facility system as well as the
software and computer key that the laptop computer must use to perform these functions. Any
connecting cables required to interface the laptop with the FACP shall be supplied. Installed as part of
the system in each protected building and shall be approved for use with the fire detecting equiprnent,
manual fire-alarm stations, and alarm-sounding devices. The unit shall operate with 24 volts CC derived
from its internal AC rectifier/power supply. The control unit circuits shall be exclusively solid state. The
control unit shall be housed in a substantial steel cabinet with lock and key. The cabinet shall be painted
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inside and out. The control unit shall include light emitting diodes (LED's)(Lamps or neon tubes not
acceptable) to visually indicate the system condition, e.g., alarm and trouble by zone, system trouble
conditions, primary and backup power supply status, etc. A single switch will be provided to test all
LED'S. The control unit shall include a means to test all control unit functions. This includes a system
test switch, zone disable, system reset, auxiliary disconnect and audible trouble silence switch, etc. The
sitence switch shall be provided with an audible resound feature. The unit shall supervise all elarm
initiating circuits and all alarm sounding circuits. It shall also provide regulated and unregulated DC
power for smoke detectors, which do not operate on zone voltage. With a zone disabled the control unit
shall repeat the alarm sequence when a second, third, etc., alarm is initiated on other zones. All LED's
shall be plainly visible when the door on the control unit is closed. The control unit shall operatz separate
audible and visual signals when a ground fault is detected in any supervised circuit or device. It shall
sound a distinct audible alarm and activate the notification appliance circuit throughout the building when
any manual or automatic device on the system is activated. The fire alarm panel shall be equisp=ad with
at least two alarm relays and one trouble relay as integral components of the panel. Add on relays are
not acceptable. One alarm relay and the trouble relay dry contacts shall be used solely to activate a radio
transceiver, Monaco BTX-M. The second alarm relay shall accomplish all auxiliary control, interlock and
shutdown functions, as indicated herein and as shown on the drawings. Only low voltage (24) will be
brought into the panel for auxiliary functions. The use of plug-on units and special devices not supplied by
the manufacturer in conjunction with this feature is unacceptable. The control unit shall meet the
requirements of UL 864 and shall be listed for NFPA 72.

B. A separate supervisory module will be provided for tamper and supervisory circuits.

C. Main FACP or network node shall be a NOTIFIER Model NFS2640 or equal and shall contain a
microprocessor based Central Processing Unit (CPU) and power supply in an economical space saving
single board design. The CPU shall communicate with and control the following types of equip ment used
to make up the system: intelligent addressable smoke and thermal (heat) detectors, addressatile
modules, printer, annunciators, and other system controlled devices.

D. Water-flow Operation
An alarm from a water-flow detection device shall activate the appropriate alarm message on
the main panel display, turn on all programmed notification appliance circuits and shall not be
affected by the signal silence switch.

E. Operator Control
1. Acknowledge Switch:
a. Activation of the control panel acknowledge switch in response to new alarms and/or troubless shall
silence the local panel piezo electric signal and change the alarm and trouble LEDs from flashing mode to
steady ON mode. If multiple alarm or trouble conditions exist,depression of this switch shall advance the
LCD display to the next alarm or trouble condition.
b. Depression of the Acknowledge switch shall also silence all remote annunciator piezo sounders.

2. Alarm Silence Switch:
Activation of the alarm silence switch shall cause all programmed alarm notification appliances and
relays to return to the normal condition after an alarm condition. The selection of notification circuits and
relays that are silenceable by this switch shall be fully field programmable within the confines cf all
applicable standards. The FACP software shall include silence inhibit and auto silence timers.

3. Alarm Activate (Drill) Switch:
The Alarm Activate switch shall activate all notification appliance circuits. The drill function shall latch until

the panel is silenced or reset.

4. System Reset Switch:
Activation of the System Reset switch shall cause all electronically latched initiating devices, aprliances or
software zones, as well as all associated output devices and circuits, to return to their normal condition.

5. Lamp Test:
The Lamp Test switch shall activate all local system LEDs, light each segment of the liquid crystal display
and display the panel software revision for service personal.

C. System Capacity and General Operation
1. The control panel or each network node shall provide, or be capable of expansion to 636

intelligent/addressable devices.
2. The control panel or each network node shall include Form C alarm, trouble, supervisory, ard security
relays rated at a minimum of 2.0 amps @ 30 VDC.
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3. It shall also include four Class A (NFPA Style Z) programmable Notification Appliance Circuits.

4. The Notification Appliance Circuits shall be programmable to Synchronize with System Sensor, Gentex
and Wheelock Notification Appliances.

5. The system shall include a full featured operator interface control and annunciation panel that shall
include a backlit Liquid Crystal Display (LCD), individual color coded system status LEDs, and an
alphanumeric keypad

with easy touch rubber keys for the field programming and control of the fire alarm system.

6. The system shall be programmable, configurable, and expandable in the field without the need for
special tools, PROM programmers or PC based programmers. It shall not require replacement of memory
ICs to facilitate programming changes.

7. The system shall allow the programming of any input to activate any output or group of outp .ts.
Systems that have limited programming (such as general alarm), have complicated programming (such
as a dinode matrix), or require a laptop personal computer are not considered suitable substitutes. The
FACP shall support up to 20 logic equations, including "and," "or," and "not," or time delay equations to be
used for advanced programming. Logic equations shall require the use of a PC with a software utility
designed for programming.

8. The FACP or each network node shall provide the following features:

a. Drift compensation to extend detector accuracy over life. Drift compensation shall also include
a smoothing feature, allowing transient noise signals to be filtered out.

b. Detector sensitivity test, meeting requirements of NFPA 72, Chapter 5.

¢. Maintenance alert, with two levels (maintenance alert/maintenance urgent), to warn of

excessive smoke detector dirt or dust accumulation.

d. Nine sensitivity levels for alarm, selected by detector. The alarm level range shall be 510 2.35
percent per foot for photoelectric detectors and 0.5 to 2.5 percent per foot for ionization detesters. The

system shall also support sensitive advanced detection laser detectors with an alarm level range of
.03 percent per foot to 1.0 percent per foot. The system shall also include up to nine levels of Pre-
alarm, selected by detector, to indicate impending alarms to maintenance personnel.

e. The ability to display or print system reports.

f. Alarm verification, with counters and a trouble indication to alert maintenance personnel  when a
detector enters verification 20 times.

g. PAS pre-signal, meeting NFPA 72 6.8.1.3 requirements.

h. Periodic detector test, conducted automatically by the software.

i. Self optimizing pre-alarm for advanced fire warning, which allows each detector to learn
its particular environment and set its pre-alarm level to just above normal peaks.

j- Cross zoning with the capability of counting: two detectors in alarm, two software zones in
alarm, or one smoke detector and one thermal detector.

k. Walk test, with a check for two detectors set to same address.

l. Control by time for non-fire operations, with holiday schedules.

m. Day/night automatic adjustment of detector sensitivity.

n. Device blink control for sleeping areas.
8. The FACP shall be capable of coding main panel node notification circuits in March Time (1.20 PPM),
Temporal, and California Code. The panel shall also provide a coding option that will synchronize specific
strobe lights designed to accept a specific "sync pulse." Notification Appliances shall meet the
requirements specified in chapter 7 of NFPA 72.

Remote LCD annunciator’s will be required. Exact numbers and location will be determined by design and
approved by the AHJ. The location of an operated initiating device shall be annunciated by visible mean
and at location accessible to first responders. Visible annunciation shall be by an alphanumeric display.
The visible annunciation of the location of operated initiating devices shall not be canceled by the means
used to deactivate alarm notification appliances.

Protection of Fire Alarm System. In areas that are not continuously occupied, automatic smoke detection
shall be provided at the location of each fire alarm control unit(s), notification appliance circuit power
extenders, and supervising station transmitting equipment to provide notification of fire at that [ocation.
Exception No. 2: Fully sprinklered buildings shall not require protection in accordance with NFPA 72 ch
445

Audible Trouble Signal Silencing Means. The panel shall not utilize a key function to control uriauthorized
access to the panel.

No penetration will be made at the top of any control cabinet.
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TRANSCEIVERS

Radio transceiver shall be provided for interface of the building fire alarm system and the existing Base
central monitor receiver.

The transceiver required is a Building Transceiver BTX-M with a minimum of one transceiver, one relay
board and one audio board manufactured by Monaco Enterprises, Inc.

Wiring used to interface the transceiver alarm and trouble Inputs with the fire alarm control pael shall be
no greater in size than 18 AWG.

The frequency of operation for the transceiver shall be 163.5375 MHz.

Zone one shall be alarm/trouble, zone two shall be sprinkler Flow and zone three sprinkler tamper Other
features will be zoned into the transceiver as required by design.

No penetration will be made at the top of any control cabinet.

ANTENNA
Antenna: Antenna for radio transceiver shall be Monaco Assembly Part No. 190-400-00. Antenna shall

be installed in accordance with manufacturer’s instructions. Contractor shall provide a radio frequency (RF)
power meter to test and verify that the standing wave ratio (SWR) is within the manufacturer’s spesifications.
Lightning arrestor kit shall be Monaco Assembly Part No. 190-007-01.

B.

3.13

A.

3.14

3.16

3.16

Contractor shall provide a radio frequency (RF) power meter to test and verify that the standing wave
ratic (SWR) is within the manufacturer's specifications.

ANTENNA CABLES

Antenna cable for transmitter shall be RG-8/AU coaxial cable if length is greater than 20 feet. If length is
less than 20 feet then use RG-58/AU. Utilize proper fittings or connectors with center conductors
soldered to connector pins. Pressure type connectors are not acceptable. Protect exterior entry points
against moisture. The manufacturer as requested by the contractor shall cut Cables to length unless the
required length is within 5 feet of a standard cable length. Cables is excess of 5 feet of the recuired
length are not acceptable.

POWER SUPPLY

Primary Power Supply: Primary power supply for the control unit shall be on a dedicated 15-amp branch
circuit protected by surge protection devices the circuit breaker shall be protected from operation by
unauthorized personnel by a circuit breaker guard. At locations where the circuit breaker is out of sight of
the fire alarm control panel, a disconnect switch shall be installed adjacent to the control panel and clearly
marked “FIRE ALARM". The conductors feeding the control panel shall be #12 AWG. Stake-on terminal
lugs are not acceptable for wire terminations. Id tag will be rigid plastic. Primary power supply wiring
shall be installed in electrical metallic tubing in accordance with the applicable requirements of the NEC
70.

Standby Power Supply: Standby power to insure operation of the fire alarm system in the evert ¢f primary
power failure shall be provided by no more than two each maintenance free storage batteries. Power
supply shall be provided with an automatic battery charger capable of a high/low charge rate. Battery
shall have the capacity to operate the fire system for 24 hours and then be capable of soundinj zll alarms
for five minutes for horn/strobe and 15 minutes for voice evacuation / MNS systems in the event of total
failure of the primary power supply. The charging circuit for the battery shall be supervised to ndicate a
low battery condition and be rated to recharge fully discharged batteries in 24 hours.

FIRE DEPARTMENT EQUIPMENT
The Contractor shall furnish transceiver that will interface, and be fully compatible with the Government
system installed at fire department. The existing system is a Monaco D21-M Radio Fire ALARM System.

Contractor shall supply and install signage display the building number meeting base specification.

DRAWINGS AND MANUALS

Upon completion of the installation and prior to final inspection, the Contractor shall furnish two copies of
"as-puilt" drawings. Drawings shall show equipment configuration, control panel equipment and
subassembly locations, and the location of the transceiver and all connecting Wiring. Drawings shall
include all wiring color codes and terminal numbers and termination points for all wires. In addition, the
Contractor shall furnish two copies of a manual giving complete instructions for the operation, inspection,
testing. and maintenance of the system including wiring diagrams. The drawings shall include a detailed
wiring layout showing all junction boxes and all system wiring, including number of wires, with :zones and
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alarm sounding circuits and initiating and alarm sounding devices identified. The layout shall be done on
the building floor plans. The finial inspection cannot take place without the drawings.

SPECIALTOOLS
All special tools or equipment necessary for the operation and maintenance of the equipment including
testing shall be furnished. The items furnished will be new/ unused items with packaging and manuals.

REPAIR OF EXISTING WORK

The work shall be carefully laid out in advance. Cutting, channeling, chasing, or drilling of floors, walls,
partitions, ceilings or other surfaces as necessary for the proper installation, support, or anchorage of the
conduit or other work shall be carefully done. Damage to buildings, piping or equipment shall be repaired
and refinished by skilled mechanics of the trades involved.

TESTS

A. Atter all equipment for this system has been installed and made operational, and at a time directed by the

Contracting Office, the contractor shall conduct tests to demonstrate that the installation and tr e system

operation is in accordance with the plans and specifications. Testing of the system shall inclucle remote

annunciation of alarms and trouble conditions to the fire department. In addition to the request letter, the

Contractor shall submit a test plan/procedure to the Contracting Officer to indicate his proposed rmethod

to demonstrate compliance with the plans and specifications. The contractor will also certify in writing that

the work accomplished meets all contractual requirements. The government will provide one retest.

Subsequent testing will result in reimbursement of expenses to the Government. Satisfactory nperation

of each of the following devices shall be demonstrated during the test:

1) Each automatic detector.

2) Each manual fire alarm station.

3) Each transceiver, all functions.

4) Each audible alarm device.

5) Each visual alarm device.

6) Supervision of each device such as; heat detectors, pull stations, smoke detectors, etc; and alarm
zone circuits to include ground faults.

7) Satisfactory operation after loss of primary power supply.

8) Satisfactory operation of each device shut down circuit with correct zone correspondence. This shall
not be simulated but shall actually be demonstrated by actual device/equipment shutdown

9) All control panel functions, alarm and trouble, audible and visual indicators, silence switches and their
resound function and alarm resound features of the control unit.

10) In each zone containing automatic smoke detectors, each detector will be put into the alarm mode
and stay in that mode for 1 0 minutes after the last detector goes into alarm, to verify satisfactory
operation of the detectors and the detector power supply module under alarm load. Smok: is
expressly forbidden for this test.

11) Supervision of DC power on each automatic detector circuit.

B. Documentation Required. Every system shall include the following documentation, which shall be

3.20

3.21

delivered to the contracting officer two weeks prior to any initial inspections the system:

1. An owner's manual and manufacturer's published instructions covering all system equipment
2. Record drawings

3. For software-based systems, a record copy of the site-specific software

TRAINING

All training will be accomplished by the manufacturer of the equipment installed not by the Installing
company. The Contracting Officer will approve all training dates and times. All training will be dcne
within 90 days of final acceptance of the fire alarm system. The training days will be Monday through
Friday between 0700 and 1500. The Contractor shall provide factory training on the operation and use of
the system as required. The contractor shall furnish all literature, materials and training aids fcr &
minimum of 3 people with a maximum of 6. Training will be conducted in a location selected by the
contractor that is within 15 minutes commute time to Hurlburt Field.

QUALITY CONTROL

The Contractor shall establish and maintain quality control for operations under the section to assure
compliance with contract requirements, and maintain records of his quality control for all materials,
equipment, and construction operations, including but not limited to the following:

1) Preparatory Inspection: (To be conducted prior to commencing work.)

2) Submittal of all materials and shop drawings necessary for accomplishment.

3) Have in hand equipment and wiring layout-showing sequence of wiring.
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4) Qualifications of installing firm.

B. Initial inspection: (To be conducted after a representative sample of the work is complete.)
1) Check mounting heights, supports, accessibility of all items.
2) Check temperature ratings of detection against ceiling temperatures anticipated at detector lccations.
3) Check size of conduit, boxes, and wires for proper sizing in accordance with National Electrical Code
and Contracts.
4) After final acceptance by government authorized agent the contractor will provide UL certif cation of
the fire alarm system.

C. Follow-Up Inspection: (to be conducted daily to assure compliance with results of initial inspection.)

1) Determine that noted deficiencies are corrected.

2) Make corrections for "as-built" fire alarm system drawings. .

3) Determine that all installed equipment is functional and in accordance with the contract requirement.

4) Operational test performed.

5) Damages or defects corrected.
A copy of these records and Contractor tests as well as records of corrective action taken, shall be furrished the
government as directed by the contracting officer.

3.22. FINAL INSPECTION:
A. At the final inspection, a factory trained representative of the manufacturer of the
major equipment shall demonstrate that the system functions properly in every respect.

END OF SECTION
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